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Introduction

During RAN #88e meeting, the working scope of Rel-17 sidelink enhancement has been settled down. According to  the description of WID [1], inter-UE coordination was proposed to enhance resource allocation mechanism to pursue performance gain in reliability as well as latency reduction, the exact description is captured as below:

	Resource allocation enhancement:

Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]

Inter-UE coordination with the following until RAN#90.

A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.

Note: The study scope after RAN#90 is to be decided in RAN#90.

Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.

Note: RAN2 work will start after [RAN#89].


And in RAN#91e meeting, the corresponding WID is confirmed again without any change:

	No WID update is necessary. WGs continue specifying inter-UE coordination. Note that enhancements other than inter-UE coordination is NOT pursued in the scope of the objective “Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2].”


In this contribution, we will discuss the scope of inter-UE coordination from RAN2’s perspective.

Discussion
2.1 RAN1 progress of Inter-UE coordination

RAN1#106-e has made the following progress on inter-UE coordination:
Two schemes are concluded:

	Scheme-1: the set of resources preferred and/or non-preferred for UE-B’s transmission;

Scheme-2: the presence of expected/potential/detected resource conflict on the resources indicated by UE-B’s SCI


 UE-B’s behaviour after the reception of coordination information:

	In scheme 1, at least following UE-B’s behavior in its resource (re-)selection is supported when it receives inter-UE coordination information from UE-A:

For preferred resource set, the following two options are supported:

Option A): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information

UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set in combination with its own sensing result

UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when condition(s) are met

FFS: Details of condition(s)

This option is supported when UE-B performs sensing/resource exclusion

FFS: Other details (if any) 

Option B): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information

UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set

This option is supported at least when UE-B does not support sensing/resource exclusion

FFS: Whether the support is conditional or UE capability

FFS: Other details (if any)
FFS: Other option(s), and other details (if any)
For non-preferred resource set, 

UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information 

UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set

FFS: Details including

Whether/how UE-B can use in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set, definition of the overlap, and other details (if any)
When UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set

FFS: UE-B reselects in its resource (re-)selection, resource(s) to be used for its transmission when the resource(s) are fully/partially overlapping with the non-preferred resource set

FFS: Other option(s), and other details (if any)
Agreement

In scheme 2, the following UE-B’s behavior in its resource (re)selection is supported when it receives inter-UE coordination information from UE-A:

UE-B can determine resource(s) to be re-selected based on the received coordination information

UE-B can reselect resource(s) reserved for its transmission when expected/potential resource conflict on the resource(s) is indicated

FFS: Other details (if any) 


How to determine the inter-UE coordination information

	In scheme 1, at least the following is supported to determine inter-UE coordination information of preferred resource set:
UE-A considers any resource(s) satisfying all the following condition(s) as set of resource(s) preferred for UE-B’s transmission

Condition 1-A-1:

Resource(s) excluding those overlapping with reserved resource(s) of other UE identified by UE-A whose RSRP measurement is larger than a RSRP threshold
FFS: Other details (if any)

FFS: Condition 1-A-2:

Resource(s) excluding slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B

FFS: Other details (if any)

FFS: Condition 1-A-3:

Resource(s) satisfying UE-B’s traffic requirement (if available)
In scheme 1, at least the following is supported to determine inter-UE coordination information of non-preferred resource set:
UE-A considers any resource(s) satisfying at least one of the following condition(s) as set of resource(s) non-preferred for UE-B’s transmission

Condition 1-B-1:

Reserved resource(s) of other UE identified by UE-A from other UEs’ SCI (including priority field) and RSRP measurement

FFS: Other details (if any) 

FFS: Condition 1-B-2:

Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B

FFS: Other details (if any)

In scheme 2, at least the following is supported to determine inter-UE coordination information:
Among resource(s) indicated by UE-B’s SCI, UE-A considers that expected/potential resource conflict occurs on the resource(s) satisfying at least one of the following condition(s): 

Condition 2-A-1:

Other UE’s reserved resource(s) identified by UE-A are fully/partially overlapping with resource(s) indicated by UE-B’s SCI in time-and-frequency

FFS: Other details (if any) 
FFS: Whether/how to specify additional criteria and other details (if any) including signaling details of conflict indication

(Working Assumption) Condition 2-A-2: 

Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation



Signaling that carries the coordination information：

	RAN1 106bis-e:
For Scheme 2, PSFCH format 0 is used to convey the presence of expected/potential resource conflict on reserved resource(s) indicated by UE-B’s SCI.


However, following issues may have impacts on  RAN2:

Which layer (i.e. MAC layer or PHY layer) takes the inter-UE coodination information into account. How PHY layer determines the set of resource reported to MAC layer.
Which signaling is used to carry the coordination information for scheme1.
Which signaling is used to carry the UE-B’s request and UE-A’s coordination information.
The content of UE-B’s request signaling.
Observation1 : RAN1 is still working on inter-UE coordination design, some RAN2 related issues has not been decided.

Proposal1: For inter-UE coordination related detailed design, RAN2 waits for progress in RAN1 first.

2.1 Impacts on RAN2

As we discussed above, although RAN1 is still working on inter-UE coordination design, from RAN2’s perspective, considering the limited time budget, before RAN1 finishes the inter-UE coordination design, RAN2 can discuss the RAN2 related issues to support the general procedure of these three schemes first.

As we know, two schemes are supported for inter-UE coordination:

	Scheme-1: the set of resources preferred and/or non-preferred for UE-B’s transmission;

Scheme-2: the presence of expected/potential/detected resource conflict on the resources indicated by UE-B’s SCI


Additionally, RAN1 decides that:

For scheme1:
Working assumption At least a destination UE of a TB transmitted by UE-B can be UE A.
For scheme2:

Working assumption At least a destination UE of one of the conflicting TBs, i.e., TBs to be transmitted in the expected/potential conflicting resource(s).
Whether a non-destination UE of a TB transmitted by UE-B can be UE-A is (pre-)configured.
For these two schemes, we can see that RAN1 decides that at lease the UE-A is one of UE-B’s destination UE. However, which destination UE can use coordination information has not been discussed in RAN1. 

This issue can be divided into two options：

Option1, as illustrated in figure1, the coordination information can be used for all destination UEs of UE-B.

Option2, as illustrated in figure2, the coordination  information provided by a specific UE-A can only be used to select resource for transmit the data to this UE-A.
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Figure 1 coordination information served for all destination UEs.
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Figure2 coordination information can not be shared for other UE-A.
From our perspective, considering UE-B’s own sensing results can also be used by all destination-UE, by adopting option1, the scheme1 or 2 resource can be handled by PHY layer and legacy MAC resource selection and LCP can be reused. 

For option2, it is well known that the resource selected in MAC layer can be used for all destination UEs in current MAC specification, therefore option2 has impacts on resource selection and LCP. Taking following scheme2 resource set as an example, UE-B receives following resource set :

Preferred Resource set1 from UE-A1. Set1 can only be used for data towards UE-A1.
Preferred resource set2 from UE-A2, set 2 is not overlapped with set1.Set2 can only be used for data towards UE-A2.
Non-Preferred resource set3 from UE-A3, set3 is overlapped with set1 and set2.Set3 can only be used for data towards UE-A.
Then, how UE-B handles these set of resource will influence resource selection and LCP.
As a results, it is suggested RAN2 discuss the impacts on MAC for scheme 1 that the coordination information can only be used for the link with  UE-A.
Proposal3: It is suggested RAN2 discuss the impacts on MAC for scheme 1  that the coordination information can only be used for the link with  UE-A.
Conclusion
Observation1 : RAN1 is still working on inter-UE coordination design, some RAN2 related issues has not been decided.

Proposal1: For inter-UE coordination related detailed design, RAN2 waits for progress in RAN1 first.

Observation2 : from RAN2 perspective, the scheme2 coordination information provided by UE-A can be used for all destination UEs of UE-B.
Proposal2: It is suggested RAN2 discuss the impacts on MAC for scheme 1  that the coordination information can only be used for the link with  UE-A.
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